Haem-dependent activation of guanylate cyclase and cyclic GMP formation by endogenous nitric oxide: a unique transduction mechanism for transcellular signaling.
The interaction between nitric oxide (NO) synthesized in one cell and the haem group of cytosolic guanylate cyclase located in target cells to form NO-haem-guanylate cyclase represents a unique signal transduction mechanism that links extracellular stimuli to the synthesis of cyclic GMP in nearby target cells. Autacoids, neurotransmitters, and macrophage- and neutrophil-activating factors interact with selective extracellular receptors to trigger formation of NO from L-arginine. NO may be viewed as a second messenger. The NO diffuses into adjacent target cells and causes haem-dependent activation of guanylate cyclase, thereby stimulating cyclic GMP accumulation. Guanylate cyclase-bound haem serves as a transducer in transferring the signal from NO to guanylate cyclase. Cyclic GMP acts as a third messenger in causing vascular smooth muscle relaxation, inhibition of platelet aggregation and adhesion, and modulation of macrophage, neutrophil, and other phagocytic cell functions. The unique physical and chemical properties of NO allow it to function as an intercellular modulator within a localized environment. This intercellular or transcellular signaling mechanism involving a common signal transduction mechanism permits the rapid initiation of localized complementary cellular functions leading to increased local blood flow, inhibition of local thrombosis, and modulation of phagocytosis and cytotoxicity.